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DI FELR IR A%, FEIRX PP E P P & i i X T Ji LUCC X A8 8 NPP (152 i 23k i b
SRS IFIE I — Mg A SCAERFST LUCC X NPP (RS2 M, A g Al R T2
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Fig. 1 The location and scope of the study area Gh, SRS TS FREF AR . EFREE RS
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Bk, SHE L HMELARIG LI CASARR AR IS B R 7870 % 18 T R 4 FE
B E B R A BAE SRR, VF 2 AEES RO B R R AR, IF T AT NPP g 4EPR
Ak, HREEZRMESRE B R L, FEE R 45 S a3 m AR R 1)
FFR RS, AR SCHERE CASARL ARG ST 7R A4 A A NPP, A 78 JUr 75 45040 5 = ZEAU FE AR 9 40
. TR R NDVIEE TS 450

P M 36 B S a2 e A B DD RE AL R AR A AR E A ORE, XA
BRI T B IC SR A G AR B, AR O A B o 2R (R SR IEINT AR . B SR AT bk
VR RERAR . PRI ERIEAR . TRISHR . MEAMKR, FEHL . BEHRUHAD ) o Hoh, b
T BB TR S 1 FAO LCCS 432K A48, >R JH12000, 2005 F12010 4 1) Land-
sat TM/ETM & B2 QRN 0] X R IR TR ARAS o MR D BT (KR R T FE IX X B2
G/ AN

LR FI 2k [ #3228 5cE = (http://www.gscloud.cn/) (%7 [ MODIS NDVI 4k
7= (MODNDID) Fi13k H NASA fi) MODIS NDVI 16 d & ™= & (MOD13Q1), Zr#t%R
Y154 250 m, HF[E]2A 2000, 2005 12010 4F . R & AKMEH G L% (Maximum Value Com-
posite, MVC) 5353~y NDVI e KA i .

SEEARAARE T ORI S48 0. A H BB, A PR SRR, SRIE T E
SR EBHRIE TR % M (http://cde.cma.gov.cn/), B[] 7 2000, 2005 12010 4F . 64
i, 55 A R I T b X AR 5 T X b3S A Y 22 NSRS ol B PR R 4 e SR A 651
Gl AR R IR AR, FERT A K B4R S AR R R K A (8] o A BABURE 5 1 S Atk
ST K AR S F e R (ZR R MR RS T H RREED) . AR K
H5HEWAT (S KEMIEREE) ZE M Zo0IEZetE R, MRS <4
PRI R AR 23 ] 434
2.1.2 ABRYIRES X A

AT KR IR T AR S RGO S5 ASL 28 dEE (http:/lwww.ecosys-
tem.csdb.cn) . ARG SR G I FMILRAIESE HARAME, T AREAR S NANTEEK: M
U4 Ly b Fr B 8 2 R AR A S X (R X)) | B Sl b B B 8 S i i MROAE S X (8
X)), BRVE =M S Al AR S X (BR =1 1X) LB g S 407 25 MRS TR A S 1X
(BRIX),

2.2 BT CASAERIFEH NPP A E

K EE T8 DG RE A H 21 CASA BRI 74 NPP, CASA IR 322 ¢ Al 4%
B 1 B A AR ST [APAR,  BAA MI(m2 - H)] 552BrotReRI IR (e, Bk gCl
M) P RRARER, HHRART .

NPP(x, t) = APAR(X, t) X &(X, 1) (1)
A NPP(x, t) FREAEI400 « 08 « A g% L= 11 [g Cl(m2 - A)].
2.2.1 APAR i E

APAR 2t K BH 6 4 565 MU 8 WU RE 1t S A A R T [PAR, B4 MU/
(m? - A)] Rk g K BHA A8 S W L 1) (FPAR) Sleffiae, 1M 6A A s i e K FH
SRS [SOL, PR MI(m2 - F)] S8 TRERI I K FIA S S (A RUE SR K
WEH 0.4~0.7 pum) i KBHEFES T LB GEF N HEC0.5) MR, Feak=CunF .
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APAR(x, t)=SOL(x, t) x0.5 x FPAR(X, t) (2)
FPAR B THE B R BRI g 7 SR . BFSR 3R, 75— eI, FPAR 5 NDVI
AR RS2 (SR) ZIIMIAFTEE LM R, SRR WL 22 SR 9]
2.2.2 & HfE
JERER A AR BT RS 1065 A RR S AL A DR 353, Potter S5 A 7E
PHAR S50 R Mo B S JOGRERI IR, MiZEPLSE 400 R F B2 UK msem, A2
H:
e(X, 1) =T,(X, )XW (X, t)xe, (3)
e T(x t) FW,(x, t) 25 RN EEAEAR T « AL 8 ¢ H AR 38 K FK 53 ik
T, HARSCI S CHR[9,27-28], &, WERSOLHEFIHZ (g CIMI).,
EHRIEWIRE T, e, BTG, HEEE BRI, CAg "
3 3o ST A5 1 25 7R NPP SNBSS RO =22 1) A58 22 pR AR, MR 158 22 e/ N ) JE A4
BRI e, AR BT AEST XA R B NPP SIS o NI I FH 4
2211 NPP SISl 22 8 | rh = ARl 38 1989—1993 4E [l ARl e A R, 37 T AR 48 N I
Ui EACE 154, BRIBB MESIE T E b g e S, BRI E A AR L e, Y
B, 430K Zhu S5 Pei A5 A BRI & IAGTRZE IR, AR 25 R S 1
Bl 37 2 OB A= Wy e Al T Il JH 7 BRAR S A A5 AT 0T L A, S5 RR I R Zhu
SECTH Pei SEUY g CFRMEARFZE R SOl FORME B A NPP IR, [RIUt,  #RARZE
I &, K Zhu Z550F Pei S0 & FIME . RAE P it 2 — 2 KN AR AR
AR ZETT NI NPP () —38453, W Z AR — DA R0 RO RS, SR (7 R4
WEITHAEY) A EY) ™ i A NPP AR S NPP, SR J5 AR 15 25 pR AL SRR )
ZRA L 2000, 2005 F12010 -1 &, 435124 0.455, 0.505 #10.546,,

3 4R 50

3.1 "% & NPP BRI RO
3.1.1 NPPEIUZERXT L

XA BT IR A LL B o AT R R 58 h 2 OCEE M —0, — MRS
LR A AR A SR8 XS L A BT 0 T i o T AR AR AR ) NPP SRR /D, Bk A
IR G SR ROl A Py i AR A P F A SR 2000, 2005 1 2010 AFE AR L 55 HF H A 1Y
NPP RI 5k NPP S {F 5 Ni 45975 31) (1 J2& 1989—1993 4T Hf [ A\l 355 690 /4™ ML A5 fi%) 12300
{Eo AT — 22235 ) H NPP AL B RN [ i b A= A8 R G AT TAGSEE, WX RA
NPP [R5 222K FHEIAT (1) NPP s ™= 5 9l 5 55 T CASA BRI NPP A T4 3567, ST
W, HBAT T A SOR R 25 504 3 a NPP S4B 5 )7 4548 F14 [ 4 NPP R4 4
(F1), MFRLATHI: AFEERUSLG 25 M1 27 ] NPP YA AE—E 25 5%, AR SUMRHLAN
HEHL NPP YA RS &5 T Ao HEARA SR Sl ORI i e bR ) NPP SAI{ELAIG T N 452
FIRFESE , HABAE GRS o T ol g N AEPIE IR K, 25 PR T B 5 S 2
R REZE S . 5HAMAREERAN L, AR SCWBEIZE R A Ea T FKF, SEA
MODI17A3HE LT, X Fh 255 Al REJE AR ARIAS B | SRRV . AR5 IX I DL M 4y
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F1 ARUEMHAEEHZEER 3 a NPP HE 5 HARF IR NPP HERLLE

Table 1 Comparison of annual mean NPP simulated in this paper with that of other

researches based on vegetation types (@C-m?a?)
I"HRAE Hh

BB b wopragt PR e ghae e e 0
HERREAR  833.06 721.86 101650 52500 94500 721.00  985.80
WERET AR 519.34 696.00 39550 35400 587.00 515.00  367.10
#AiErtpR 533.49 517.07 671.80 30400 928.00 517.60  642.90

709.53 763.00

A ITAR 467.06 381.14 490.00  432.00 585.00 379.10  438.80
TRAEHR 744.70 739.21 - - - - -
TEARM 470.04 636.31 364.00  283.00 - 272.00  367.70
it 524.25 - 602.72 617.31 230.60 - 271.00 414.60  226.20
Bl 534.74  505.83 538.75 575.41 532.90  216.00 - 648.80  426.50
T M 384.04 - 480.84 - - - - - -
T 395.18 - 438.22 - - - - - -
A I Hh 514.47 - 629.54 - - - - - -

1 O AGHEE R ST RIS R A NPP; @45 MODIS NPP =i,

R TR B A AN )3 ™ o i P b L 8 R A AR D b 194 9 7 5 — AR T 5%,
JEIU] 1 NPP R 1Zh 0, fH Fl 32 IR AR B 28 (8] 0 B TR, R AR T AR = 1R AT A Bk
A R B AIR B0, UHDET R, WiiabRi s, S8z, 1
X BRI, SR AR A0 H 2R A A K AR A AN SR SO W Af e, BRI,
SBRALALLHH 25 S NPP S 0 IS TTAR D, AR T IR AT . T sl %
FERL R IR

3.1.2 NPP {25 [a]#% &)

M2000, 2005 F120104F) R A 4EFHINPP (25 [ 5040 (E12) Al &, NPPZS[H] /34
AN, R — RN E X AREX, Xik2ER B, SR FEE b K e, HoEs
MR I, BR =M X . BrhXAaMmuEs, ALl . 2R, aZILMs
FER A AKX, A 55 R FA R A RO Ry, B RENPP ., BRIX [
TRMAEE, BIAREEENAPX, Brbim b AR KR AU 40% LA L, BFE T E
T—AE P =, SZARHEIG S PR | bt AR ) BRAETE SRR, I XA
B RE L NPPE R I DX A7 T B8t L3 Fe B X, A 4% 7 55 78 ik 95% LA [, 2000 43
NPP {7 T X s, 4R 2010 4534 NPP {EIE T8 rp X AE R X, (Hil FZIX A
FTPREATR, AP, 3 a P NPPEISRE R o B — A1 XA T IRERIL
IR, RIS NSRSl e A, IR AR e, AR SRR AE 0% LR, AR
NPP AR, NPP 2 Jmil 5 . A B R AL s N AL mVE RS A, AT
T S ARSI FUMR 23 A ) (B 2 ) NPPY, YA BX PR 50, A IR ZEXT NPP 925 fk
EAAEA, i3 NPP HA B R A 25 [ S Bk, X EBRBLE 32 A 2R3 o T4 i 2
HIER =F X,

32 TRALTHFIHIBEREIE
M7 RE L A e AR ] (6 2) I, Bk b AR b AR b ok
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12 2000, 2005 F120104F )" 445 4E-34 NPP ()45 [a] 43 A
Fig. 2 The spatial distribution of annual mean NPP in Guangdong Province in 2000, 2005 and 2010

*2 2000—2010 T HR&A T BETLEARFALL I

Table 2 Areas and percentage of land cover change in Guangdong Province during 2000-2010

1 1] AL it poiscil Il FH T Hh Hi KA AR
2000—20054F  [Hifi/km*  -165.85  -1154.03 1 179.69 10.30 25.25 108.62 264375
L A511/% -6.27 -43.65 44,62 0.39 0.96 4.11 1.52

2005—20104F  mWifV/km®  -329.49 -713.84 1572.03 -153.80  -49.08 -32226 314051
L A511/% -10.49 -22.73 50.06 -4.90 -1.56 -10.26 1.80

T BUEET -7 AR BRSNS R 2 L, AT >

2000—20054F, JZR 4 Hr i P AL 1 179.69 km2; #FHb I A)E/ 1 154.03 km?; [i]
AR /1> 165.85 km2, HoAth + i 55 S BURE A N Rl R LSS . 2005—20104F, 4= AR
Ak s T R 2000—2005 4711 2 643.75 km2Ha /il 3 140.51 km?2; B 13k v FH b e FRU fin 32
1 572.03 km2; #fHi i AR D LU 31 22.73% 5 A5 23T 10.5% 4RI R R 41 FH s T FH
B b He %5 2000—2005 A5 AT BTy, Fe b R b AR s b, T, T ARAE
B R ey s g N e L

JTHRAE AR X R (E3), Bk =M XK AE X AR K,
2000—20054F-, ¥k — 1 DX R X 4 ARk S T R 23514 1 386.60 Fi 1 083.76 km2; RS



614 XA ]RE LR SRR A TR AT 967

K3 20002010 4F ) ZR A AN ) A= 245 X A 7 25 AR AR 1

Fig. 3 Land cover change in different ecological regions of Guangdong Province during 2000-2010

X I g X 3518 400 km2ZE Ao BR = DX — PRtk i A b DX, G B bk v PR o i R
A8 B 3T M S TR 56.27% , Hirb—2f DL R IR T X R 42 5 . 2005—2010
AR B X 4 AR L T AR $ 2000—2005 4EHE NI T 14.00% , ErHE S TR v AR T
1.384%; Bk = A X T8k S B> T 14.27%, TSI e AR T 10.44%;
T DXRTR U4 DX b 28 A S8 AR A3 S8 I T 114451 34.100% , SR LI, B8 v X Al it ng
H A TR = MAXANE, FEEZIRT Y K A5 m 5 B DB b i ARk D o g 2
R, FEUADCHEHD ARG N, S 20A PR T AR L ORAP BOR R L DXL 4 Hb R YR BSOSt
3.3 LUCC Xt NPP B9 220043 #7
2320002010 4F ] 7545 LUCC a4 5 NPP A28 AR I I, i 3k %of + Hb 78 75 2 0
Ml ad A 172 NPP AR AL LA T T BUMAAS 2], B NPPAZfL (Tg C, 1 Tg C=10"g
C) HF-H¥INPP (Tg C - m?) HEREVRZIHh Sz e+ Hb B 55 S T HE Ak 5 RS 1) NPP [ 38 /454
o LUCC X NPP 52 & P PR . — T, BA B R AR 7 77 0 1 M 56 28 8 )
30T D b S A A 7 T A ) - b B 55 2RO e s B NPP R 5 S — T, 3k
i, bR I P S EL A S APRAR A A 7 7 ) - b 7 25 R [ R b R b S A 2 =
AR 1) - 7 T S AU AL AR Sl NPP 38
F 3R 31, 2000—20054F ], FESMRASML SR, T b 56 AU AR Ao 364K |
ok T NPP IR, Bk 0.19 Tg C; UM AT 6 S B AL ALHAL A 7S ]
YEFIF, NPP s+ 4 0.18 Tg C, NPP fhi4: 4 4 0.38 Tg C, NPP4iiska (M
H-fikE) 4020 Tg Co 2005—20104F (1], + HbfE 56 HEBURARFR 40 44K 1472k T NPP
ARG, SN 1.95 Tg C; AU AN 4 M B 55 25 R AR fhaty ok 9 NPP L Jin 2 FLE b
M52 0.18 F10.19 Tg C, NPP#HiiZki#°50.01 Tg C., 5 2000—2005 4FAH L, NPP
BRI Z . A% R B AU 4y, NPP S T2 Bk ) H Al 1] i 2 7Y
] MR A A, AZ AR BRA MR I B REF BOR SE Y52, 2000—2005 i1 2005—2010 41
435176 95.48%F11 92.86% [ 4 i1 St [ Bkt A0 oK ) T e o) Ak o 00 2 e, (L] st s e L
A BT B RE ) TR . NPP 52 i 35 2k [ MR AR b 1) AR B A 7= ) - 7 o5
ST 4, 2000—2005 4F, b L R B M 5 i A 450 A R RN o T TR 9 Ok R Y
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&3 2000—2010 4] & LUCCII#ENPP L {E
Table 3 The change of NPP values corresponding with land cover change in Guangdong Province during 2000-2010 (Tg C)

2005 4F 2000°F —
it Bl T H i L A Hb ARk
M 1.585 7 0.130 1 -0.000 2 0.003 4 0.004 8 0.044 0 0.182 1
B -0.078 1 -0.557 5 -0.000 8 -0.008 9 0.000 1 -0.000 6 -0.088 2
ST -0.049 4 -0.079 4 -0.709 8 -0.022 0 -0.001 1 -0.152 0
HiTA i -0.005 5 -0.026 7 -0.482 1 -0.000 5 -0.032 6
Fih -0.001 4 -0.000 3 0.000 01 0.008 4 -0.001 7
ES LR -0.097 8 -0.007 6 -0.001 7 -0.001 1 -0.035 7 -0.108 2
YA e -0.232 2 0.016 1 -0.002 7 -0.028 5 0.004 8 0.041 8 -0.200 6

20104F 20057 —
it Bt Il T il AR 11t
st 0.999 7 0.085 5 0.000 9 0.000 4 0.079 9 0.166 7
Bt -0.034 0 0.939 1 0.007 0 0.001 2 -0.025 8
T -0.071 9 -0.026 1 0.0013 -0.004 3 -0.000 1 0.002 4 -0.100 0
B -0.004 5 -0.003 5 0.0178 0.000 4 -0.007 6
Fih -0.001 5 0.0012 0.000 3 -0.001 1
AN I H -0.040 4 -0.000 2 -0.000 1 -0.000 3 -0.006 2 -0.040 9
G AL -0.152 3 0.055 7 0.003 6 0.000 1 0.084 2 -0.008 8

TE: AV SRUTTER A - b 25 AU S WP R WA M e 25 SR AR NPP (BB E =2 i, 51
SVIRART AR A i 2R A AR A i B e S B T NPP AR T, W B AN AR AN - 7
H IS A NPP SRR, BUERTAY =" fRRNPP bR == (EACERTCRUE S (EAR I

90.39%, 2005—20104F34 1151 97.49%

ST AR 5 RS UMD R oA A R A A s WL A e 1) — A E 2, ARl fb i
Py B MR RIE A, IR M AR A R AR T P A i A b, P i
BT NPP I . ARBFFEHT, 2000—20054F, 36k iy F b [ 35 Tl FH b s 46 Bl ) NIPP 45
Je it 5 [R13 NPP 4526 £ 19 39.67%;  2005—20104F, 4526 i LL.{01]4% %5 54.8%, %% 2000—
2005414 /I T 38.14% , kT4 5K FF LA Bl ks i) 4R NPP AR 1) £ R &K

F T IRAFRAREIR T X NPP (520, A SCRA 3T T 2000—2010 4F ) A4 ANl AE
25 DA T s T S A NPP L (F14), TR A AR A IX ) NPP 1 4%
2255, 2000—20054F, NPP 2 g™ AY X UM ER = M X, NPP K i 5 A 44
NPP G2k 2 (A3 FH i g 36 T FH b e 48 i B0 NPP S 2 1) 119 68.4%, R X 1Y
NPP #ik i e/l s 2005—2010 4F, B [X Al oy NPP 451 2% 5 ™ B 1 X 85,/ [R] 3 448 NPP
SR REY 49.81%, TR A IX NPP IR FE A, U4 IXORTES g X NPP 43 2% ot 1945 T 14
T, A NPP USSR 19 23.97% . IR T Fh 5 B il (6 A5 5L 4 v 2B 7= 1 AL B T 2R
F K ML ZRARE 7 1M 3 B NPP %, ST I | 3T el A S DA B bR A A R SRR ol )
SIAEHIE—E R LT RESH I T R g i A K RE S0 Bk = XA ki L AR B
R —AN X3, NPP SR T 3239 ok a5 1 52 m), A Az 45 F X3k 32 A28 | I #A
By« 3T DEDME B AR A AR 7 T = I SRR RN I S| A S RE A [ 2, 75 2005—2010 4F
NPP {451 <11 T 2000—2005 4F: NPP fi{j 451 5%
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K4 20002010 4F) ZR A8 AN [ A= 25 DX AR T FH M 1] 3 7 FH M 455 RS 118 NPP 45 2

Fig. 4 The NPP loss caused by the conversion from non-urban lands to urban lands in different ecological
regions of Guangdong Province during 2000-2010

4 HhigsiE

1) JRANPP RIS, M — RS X FRIE X, 777 A X s 22 57
SR F R X R, ORI X IR IX, Bk — A X R,

2) JU/RAA LUCC R A& {Ak b ifsi, 4 AR fb B Ay 2000—2005 4F-[14) 2 643.75 km?
B4 %) 2005—2010 411 3 140.51 km?, o, Ik FHHEAIRE L AR (b i K . AN A A X 22
S, BR =X AR X AR R . 2005—2010 4F, Bk = A X 4 b AR Ak S o RS A
i, FEEET &R AR i 2 SR ) SN XY e, Hofl A 25 X 4 AR T
R

3) TEAMEAMLRE R ILEENT, T ARE T 55 2R 405 [ ) NPP 3 i 22
oK H HA M AL ] AR A R 45, NPP 451 2K 5t 322k A PR HUFIA b [ A # A= 7 0 AR
B SRR A, R R . ATk O T e - B R R AR L
AR LRRAC T T RA I NPP, 3 SO B AR AE 1 R R 5 BEHLAE i sk i 2ok
U5, HOs b SR S B E FENLRAE S R DIRE . AR X B NPP K X 25 7
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Analyzing the Effects of Land Cover Change on Vegetation Net
Primary Productivity in Guangdong Province

JIANG Chun***, WU Zhi-feng?, CHENG Jiong®, QIAN Le-xiang’
(1. Guangzhou Institute of Geochemistry, CAS, Guangzhou 510640, China; 2. School of Geographical Sciences,
Guangzhou University, Guangzhou 510006, China; 3. Guangdong Key Laboratory of Agricultural Environment
Pollution Integrated Control, Guangdong Institute of Eco-Environmental and Soil Sciences, Guangzhou 510650,
China; 4. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: It’s of significant importance to understand the effect of LUCC on vegetation net
primary productivity (NPP) in global carbon cycle and food security. This study aimed to
investigate how the land cover change caused by urban expansion affects the regional NPP in
Guangdong Province. The vegetation type data, land cover data, moderate-resolution imaging
spectroradiometer (MODIS) normalized difference vegetation index (NDVI) and meteoro-
logical data were combined to simulate the spatial distribution of NPP in the year 2000, 2005
and 2010 in Guangdong Province by using the improved Carnegie- Ames- Stanford Approach
(CASA) model. Guangdong Province is divided into four ecological regions: Nanling region,
Yuezhong region, the Pearl River Delta and Yuenan region. Then, the spatial pattern of NPP
and spatio-temporal dynamics of land cover change were analyzed, and the regional differences
of NPP gains/losses caused by land cover change were compared. The results show that: 1) The
NPP is heterogeneous in space and forms a series of zones with high value and low value; the
Yuezhong region has the highest annual mean NPP, and the lowest NPP value is in the Pearl
River Delta. 2) The change of land cover in Guangdong Province increased during 2000-2010,
with the maximum changes happening in urban land and cropland, and the Pearl River Delta
and Yuezhong region had the most change. 3) Under the condition of climate change, the land
cover change resulting from urban expansion caused the overall NPP loss in Guangdong
Province; the primary loss is caused by the conversion from croplands and forests to land
covers with low productivity, especially the urban land. The NPP losses in different ecological
regions are greatly different, the Pearl River Delta and Yuezhong region having more serious
NPP loss during 2000-2005, and with a decrease of NPP loss in the Pearl River Delta and
increases in other ecological regions during 2005- 2010, which indicates that the effects of
urban expansion on NPP are complex.

Key words: land use/cover change; urban expansion; net primary productivity (NPP); CASA,;
Guangdong Province



